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PREFACE 


This report presents a summary of the results of a detailed Air 
Force Electronic Principles Survey of the Communications Electronics 
Systems Specialist, AFSC 30455. 


The Electronic Principles Inventory (EPI) was developed by 
Major Thomas J. O'Connor and Mr. Hendrick W. Ruck and the survey data 
were analyzed by Captain Harold T. Welch. All are members of the 
Occupational Survey Branch, USAF Occupational Measurement Center, 
Lackland AFB, Texas. 


Computer programs for analyzing the data were designed by 
Dr. Raymond E. Christal, Occupational and Manpower Research Division, 
Air Force Human Resources Laboratory (AFHRL), and were written by the 
Project Analysis and Programming Branch, Computational Sciences 
Division, AFHRL. 


Distribution of this report is made upon request to the USAF 
Occupational Measurement Center, attention of the Chief, Occupational 
Survey Branch (OMY), Lackland AFB, Texas 78236. 


This report has been reviewed and is approved. 


JAMES A. TURNER, JR., Colonel, USAF WALTER E. DRISKILL, Ph.D. 
Commander Chief, Occupational Survey Branch 
USAF Occupational Measurement Center USAF Occupational Measurement Center 


ELECTRONIC PRINCIPLES OCCUPATIONAL SURVEY REPORT 
COMMUNICATIONS ELECTRONICS SYSTEMS SPECIALIST 
AFSC 30455 


INTRODUCTION 


\Y This report summarizes the results of the administration of the 
Electronic Principles Inventory to airmen assigned as Communications 
Electronics Systems Specialist (AFSC 30455). The data for this report 
were collected during the period April through June 1977. 


This report describes: (1) development and administration of the 
survey instrument; and (2) electronic principles used by DAFSC 5-skill 
level personnel both CONUS and overseas and assigned to selected major 
commands. A 
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DEVELOPMENT OF THE ELECTRONIC PRINCIPLES INVENTORY (EPI) 


The EPI was developed by personnel from the Occupational Survey Branch 
who were well qualified in theoretical physics and electronics, as well as 
in task analysis and survey development. Over 300 maintenance personnel 
from SAC, TAC, ADC, MAC, and AFCS participated in the development of the 
inventory. Representing the five ATC training centers, electronics 
experts who averaged 12 years of maintenance experience and four years 
of electronic principles instruction experience spent several weeks 
refining the EPI. In addition, personnel at the Electrical Engineering 
Department of the USAF Academy and the Air Force Human Resources Labora- 
tory were consulted during the development of the inventory. 


The final version of the EPI used in this survey contained 1,257 
items in 62 subject matter areas covering all electronic principles 
training given at the five ATC technical training centers. Table 1 
lists the 62 subject areas. 


ADMINISTRATION 


The Electronic Principles Inventory was administered by mail to AFSC 
30455 airmen worldwide. Responses from 233 individuals represented 53 
percent of the total of all AFSC 30455 personnel. Table 2 shows the 
percentage distribution by major command of the survey incumbents. 
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TABLE 1 
EPI SUBJECT AREAS 


SUBJECT AREA TITLE 


MATHEMATICS 

DIRECT CURRENT AND VOLTAGE 
RESISTANCE 

MULTIMETER USES 

ALTERNATING CURRENT 
INDUCTORS AND INDUCTIVE 
REACTANCE 

CAPACITORS AND CAPACITIVE 
REACTANCE 

TRANSFORMERS 

MAGNETISM 

RCL CIRCUITS 

SERIES AND PARALLEL RESONANCE 
(TIME CONSTANTS) 

FILTERS 

COUPLING 

SOLDERING 

RELAYS 

MICROPHONES 

SPEAKERS 

OSCILLOSCOPES 

SEMICONDUCTOR DIODES 

TRANSISTORS 

TRANSISTOR AMPLIFIERS 

SOLID-STATE SPECIAL PURPOSE 
DEVICES 

POWER SUPPLIES 

OSCILLATORS 

MULTIVIBRATORS 

LIMITERS AND CLAMPERS 
ELECTRON TUBES 

ELECTRON TUBE AMPLIFIERS 
AND CIRCUITS 

SPECIAL PURPOSE ELECTRON 
TUBES 

HETERODYNING, MODULATION, AND 
DEMODULATION 

AM SYSTEMS 

FM SYSTEMS 
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TABLE 1 (CONTINUED) 


EPI SUBJECT AREAS 


SUBJECT AREA TITLE 


NUMBERING SYSTEMS 

LOGIC FUNCTIONS 

BOOLEAN EQUATIONS 

COUNTERS 

TIMING CIRCUITS 

USE OF SIGNAL GENERATORS 

MOTORS AND GENERATORS 

METER MOVEMENTS 

SATURABLE REACTORS AND 
MAGNETIC AMPLIFIERS 

WAVESHAPING CIRCUITS 

SINGLE SIDEBAND SYSTEMS 

PULSE MODULATION SYSTEMS 

ANTENNAS 

TRANSMISSION LINES 

WAVEGUIDES AND CAVITY 
RESONATORS 

MICROWAVE AMPLIFIERS AND 
OSCILLATORS 

REGISTERS 

STORAGE DEVICES 

DIGITAL TO ANALOG CONVERTERS 

PHANTASTRONS 

SCHMITT TRIGGERS 

CABLE FABRICATION 
INPUT/OUTPUT DEVICES 

PHOTO SENSITIVE DEVICES 

SYNCHRONOUS VIBRATIONS 
(CHOPPER CIRCUITS) 
INFRARED 

LASERS 

DISPLAY TUBES 

PROGRAMMING 

DB AND POWER RATIOS 


BEGINNING 
ITEM 


NUMBER 


K685 
L695 
L708 
L733 
M757 
M769 
M779 
N808 
N818 


N834 
0845 
0875 
0914 
PS53 
P984 


P1034 


Q1110 
Q1117 
Q1126 
Q1140 
R114} 
R1144 
$1146 
$1149 
$1150 


T1159 
T1186 
T1220 
U1234 
U1255 


GPSUM 


PAGE NUMBER 


TABLE 2 
COMMAND REPRESENTATION OF SURVEY SAMPLE 


Sled 2 tO On ee 
PERCENT PERCENT OF 
COMMAND ASSIGNED SAMPLE 
AFCS 64 65 
AFSC 7 9 
TAC 6 6 
ATC 2 5 
7 PACAF 6 4 
ADC 4 3 
MAC 5 3 
OTHERS 6 5 
TOTAL 100 100 


Total Assigned - 439 
Total Sample - 233 
Percent Sampled - 53% 


PRESENTATON OF RESULTS 


Personnel responded "yes" or "no" to the 1,257 electronic principles 
questions as related to their present job. A Group Summary (GPSUM) computer 
printout is provided in the Appendix portion of this report. Page 1 of the 
GPSUM lists the five selected groups identified for this report. Pages 
2-44 show the percentage of the incumbents responding to the EPI items. 

The computer program results display the percent members answering "yes" to 

the subject area questions. The reader can locate a specific subject area 

by referring to the Appendix page number as listed in Table 1. For example, 
the Transformers area results are given on page 6 of the GPSUM. The percentage 
of survey respondents indicating use of specific electronic principles ranged 
from high in areas such as Multimeter Uses (p. 3) and Soldering (p. 11) to 

low in areas such as Infrared (pp. 41-42) and Display Tubes (p. 43). 

Additional AFSC 30455 data can be obtained upon request to the Chief, 
Occupational Survey Branch (OMY). 
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DYeTS« 1S) 
? a 1 al-U1 InN YOUR PRESENT JOB®! DO You USE INSTRUMENTS» SUCH AS ay 
METERS OR OSCILLOSCOPES, IN WalcH IT 1S NECESSARY TO 
AMPLIFY OH ATTENUATE VOLTAGE, RESISTANCE, ETCe,y BY POWERS 
' OF 10.6 
; A 2 wl-U2 pO YOU Use PUBLIGCATIONS+ SUCH AS @ TECHNICAL ORDERS 45 
OR MAINTENANCE HANUSLS, IN @WICH IT IS NECESSARY FOR yCU 
| TO MULTIPLY OR DIVIDE BY A POsER OF 10 BEFORE YOU CAN 
' APPLY THE INFORMATION FROM THe PUBLICATION ITN A USEFUL War 
ON THe JOBe 
a 3 al-G3 DO YOU Ke aRRANGE AND SOLvt FORMULAS OR EQUATIONSe 41 
a 4 gle04 pO TOU CatCULATE THE SGUaRE ROOT CF & QUANTITYe 22 
a S al\/05 00 YOU SOLVE FOR UNKNOWN QUANTITIES? 39 
a 6 aleO0g DO YOU CONVERT NUMBERS fr > LOGANITH#HMS, 9 
a 2 aleO7 00 YOU USE LOGARITHM TaBLEeS IN ANY TYPE OF M1 
CALCULATIONS» 
A &8 al-0F pO YOU Solve QUapRaTIC ESUATIONSe 12 
| a 9 al-0¥ 90 YOU USE THe NATURAL SYSTEM OF LOGARITHMSe 6 
| & 10 ale=tg 00 YOU PERFORM CALCULATIONS ON VECTOR QUANTITIES? 1? 
aA ott glwdi 00 YOU WORK wITH TRIGONOMETRIC FUNCTIONS SUCH AS 14 
SINEs COSINE, OR TANGENT? 
A 12 glel2 90 YUU GETERMINE AREAS OF PLANE FIGURES 11 
a 3 gl*=13 00 YOU SoLVE OR USE SIMULTANEOUS EQUATIONS. 12 


b-i4% pO You PROPORTJONSe 


a IS a USE THe TERM VOLTaGE OR VOLT (Vie 94 
& 16 a2-U2 DO YOU USE THE TERM ELECTROMOTIVE FORCE (ENF )e 42 
& $7 a2eU3 00 YOU USE THE TERM OHMe 93 
A 18 a2"04% DO YOU USE THE TERM [ONe 26 
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| ' & 22 ,2-98 00 YOU USE THe TERM COULOMB® 21 
i mh 23 g2"09 po YoU USE THE TERM PROTONe 22 
A A 1 90 TOU WORK WITH RESISTORS IN YOUR PRESENT JOBe 83 
aA 25 43202 00 YOU INSPECT RESISTORS. 91 
a 26 2~3*03 00 YOU CLEAN RESISTORSe 84 
| a 27 43204 DO You aguuST RESISTORSe Be 
A 28 g3°0S DO YOU CHECK OHMIC VALUE OR KESISTORS? 91 
A 29% 93°06 00 YOU REHOVE OR REPLACE RESISTORS? 90 
a 30 43°07 pO YOU USE OR KEFER TO TEMPERATURE COEFFICIENTS FOR 3u 
RESISTORS ON aNY TaSKS YOU PERFORM: 
a 31 43°08 90 YOU USE OR KEFER TO RESISTOR SYMBOLS SUCH AS FIXEG a1 
RESISTOR SYMBOLS OR TaPPED KESISTOR SYMBOLS. 
wh 32 g3209 PO YOU TpoeENTIFY OR CLASSIFY THE RESISTORS YOU WORK ag 


#iTH AS CARHbON, FIXED wIRE» SC IDE TAP, RHEOSTAT, OR 
POTENTIUMETER, 

33 93210 pO YOU USE RESISTOR COLOR CODES wWHicm INDICATE OHMIC 92 
VALUE OF RESISTANCE? 
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TASA GROUP SUMMARY 
PERCENT MEMBERS PERFORMING 


SPC SPC 
O=7Sx 151 iS2 


C b2t Clesy vg You wokK WITH ROTOR@STATUR (VARIABLE? CaPaCl{tgns 74 74 7S I2 19 

j c 822 che3i 5O TOU wore wyTH COMPRESSION (TRIMMER) CAPACITORS 80 79 970 76 gu 

c 123 cl*32 00 YOU WoRK wITH ELECTROLYTIC (FIXED) CAPACITORS 92 92 9S 69 4,00 

| C 124 Ch#33 00 YOU WORK wiTH PAPER (FY XED! CAPACETORS Ba 89 75 87 =©;00 

{ C 125 Cl=34 00 YOU woRK WITH MICA (FIXED) CAPACLTORS ay 90 as 68 40uU 

: C '2e@ cl=35 00 YOU woRK WITH CERAMIC (FIKEL) CAPACITORS 90 % 990 67 400 
j } © +27 Cie3s bo You WITH DON'T ReMEMBER WHICH TYPE oF 


CaPacilToas 
| | C 128 C2@"01 DO YOU WORK WITH TRANSFOXMERS IN YOUR PRESENT yOx 19 9 80 76 8s 
; © $29 C202 vO YOU INSPECT TRANSFORMERS 8 866 65 88 90 
i ¢ 139 ¢2-43 DO YOU CLEAN THANSFOKHERS 79 80 65 #2 «5 TRANSFORMERS 
: c Hat e204 00 YOU gouUST TRANSFORMERS 48 St. 25 st 55 
© $32 €2%=#05 DO YOU TROUBLESHOOT TRANSFORMERS 61 83 60 a4 8U 
i © 133 ¢2"06 00 You REMOVE OR REPLACE COMPLETE TRAaNSFURMERS Bb Ly 85 88 90 
i g 34 C2-07 90 TOU REMOVE UR REPLACE TRANSFORMER PARTS, SUCH AS 1 i2 i) 12 26 
; j THe PRIMARY wInING 
q | © bao c2*08 00 YOU Make A DISTINCTION BETWEEN MUTUAL JNDUCTION 12 12 5 9 26 
; 4ND MUTUAL INDUCTANCE (Mm) 
i C tte C299 00 YOU USE THE SYMBOL FQR MUTUAL [NDUCTANCE» 9 ime} 0 9 1S 
© 437 C210 DO YOU REFER TO OR USE Trt COEFFICIENT OF COUPLING le 19 10 15 30 
; SHEN WORKING WITH TRANSFORMERS 
4 C 128 c@-t1 00 YOU CaLcULATE TURNS RATIOS FOR TRANSFORMERS USING 2u 20 is 20 30 
CURRENT OR VOL TaGe RATIOS 
c #39 C212 DO YOU REFER TO REFLECTEG IMPEDANCE wHEN WORKING wITH 21 20 25 20 20 
\ TRANSFORMERS t 
¢ t49 c2-13 00 YOU CaLcULATE IMPEDANCE INTERACTIONS FOR 13 14 0 13 15 
; | TRANSFORMERS 
q c i4t c2*14 DO You wuRK wiTH AUTOTRANSFORMERS s3 55 30 $4 60 
J | c 182 ¢2"15 00 YOU WORK wITH POWER THANSFORMERS ba 88 85 88 90 
C143 ¢2=le6 OO YOU woRK wiTH AUDIO TxANSFORMERS 84 83 90 3 at 90 
c tts ¢2"17 pO YOU wWoRk wITH RADIO FREQUENCY TRANSFORMERS s7 56 60 S| 65 
© 145 ¢2-18 po You WoRK wiTH DON?T MEMEMBER WHAT TYPE OF 14 13 20 1S is M 
TRANSFORMERS , 
c 146 C219 90 YOU CHECK TRANSFORMERS FOR OPEN WINDINGS BY 88 838 95 87 90 
{ MEASURING RESISTANCE 
i ¢ 147 c2*20 pO YOU CHECK TRANSFORMERS FOR SHORTED WINDINGS BY 81 86 85 78 Fu 
MEASURING RESISTANCE 
c 143 ¢2-21 DO YOU CHECK TRANSFORMERS FOR SHORTED WINDINGS BY 73 75 60 73 80 
| MEASURING OUTPUT VoLTaGES 
c 149 ¢2-22 00 YoU measURE RESISTANCE OF TRANSFORMER WINDINGS TO 40 4) 35 39 30 
4 CETERMINE WHETHER 4 TRANSFORMER HAS a STEP*UP OR 
fi STEP*vOWN TURNS Ratio ' 
; c $80 ¢2"23 pO YOU HEaSURE OUTPUT VOLTAGE UF TRANSFORMERS 10 55 8s o5 51 su 


DETERMINE Wie THeH & TRANSFORMER HAS A STEP@UP OR STEPS 
DGmnN TURNS HaTio 
c $5t c2e24 90 YOu 4EFER 10 BASIC TRANSFORMER SCHEMATIC SYMBOLS 9} 90 95 38 9S 
FOR TRanSFORHERS 
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) TASe GROUP SUMMARY 
PERCENT MEMBERS PERF OHKMING 


SPC SPc SPC SPC src 
vY-TSk 151 152 153 154 995 
c 179 ¢4"#09 DO TOY USE OR REFER TQ DOMAIN THEORY OF mAGNETISH ii 12 Ss 1) i9 
¢ tao c3*10 DO YOU USE OR REFER TO MaGNETIC [NOUCTION 34 35 25 32 35 
Cc 181 ¢S"31 DO YOU USF OR KERER TO FLUX DENSITY 256 26 1S 22 25 
c 182 c3-i2 vO TOU USE OR REFER TO Tre GENERAL RULE THaT FOR Se 56 5S s9 so 
MAGNETIC POLES, LIKE POLES NEPCL ANDO UNLIKE POLES atTRact 
¢ 83 ¢3"13 po Yuu USE Tip LEFT HAND THUMB RULE TO FIND THE 26 27 1s 26 25 
OIRECTION OF MAGNETIC FIELUS ayOUT STRAIGHT BIRES 
¢ 184 c3"14 90 YOU USE THe LEFT HANO THUM@Q RULE TO FINO THE NURTH ral 23 10 20 as 
POLE OF & CURRENT CARRYING COL 2: " Gudeslaibiaaeena uilaiigete 
u 184 o1-O1 DO YOU woRK wITH RC® LHe RCL CIRCUITS JN YOUR 67 67 75 63 15 
| PRESENT JOB 
G lay nbe02 00 YUU USF OR REFER TO VECTOKS SHEN WORKING WITH ROL 24 zs io 23 30 : 
| CrRCUITS RCL CIRCUITS 
! » 'A?F pl*U3 00 TOU USE OR HEFER TO PYTHAGOREAN THEOREM WHEN le 13 is) it 10 
WORKING MiTH ROL CIRCUITS 
vy tA gh=O4 DO YOU USE OR REFER TO SINE WHEN WORKING WITH ROL ig 48 Ss 45 20 
CIRCUITS 
© 149 9b"05 90 UU USE OR REFER TO COSINE SHEN PORKING BITH REL a4 is 0 13 1s 
CIRCUITS 
vu 199 gl*O06 vO YOU USE OK REFER TO TANGENT WHEN PURKING WITH ROL 14 1s iY) 12 15 
CIRCUITS 
vu 19) ol-07 90 TOU USE OR REFER TO WaTTS WHEN WORKING WITH ROL 46 46 50 43 so 
CikgUyTS. 
vu '92 91-08 00 YOU USE OR REFER TU THUE POWER (PT) WHEN WORKING 28 28 30 28 20 
WUtTw RCL CUXCUITS 
4 193 01°09 DO YOU USE OK REFER TO MAX{MUM POWER (PM) WHEN 32 32 35 32 390 
WORKING NITH ROL CLRCULTS 
U }44 ph=10 pO YOU USE OR REFER TO AVERAGE POWER ' PAVE) WHEN 30 30 35 30 20 
WORKING PITH RCL CIRCUITS 
L 195 ylell 0O YOU USE OR HKEFER TO APPARENT POWER (Pa) WHEN 24 25 10 23 20 
WORKING WITH ROL CIRCUITS 
0 194 yplel2 pO You USE OR REFER TO PowER FACTOR (FF) WHEN WORKING 27 27 25 26 2s 
With RCL ClRCUITS 
v 197 O1et3 DO YOU Use OR REFER TO RESONANT CIRCUITS WHEN 64 65 $6 64 60 
| WORKING PITH RCL CIRCUITS 
| vp 19a ylel4 po YoU use OR REFER TO BANDWIDTH “HEN WORKING WITH 67 67 65 66 60 
RCL CIRCUITS 
o 199 gl=1S po YoU uss OR REFER TO SELECTIVITY WHEN SORKING WITH 57 57 60 57 56 
RCL CIRCUITS 
\ tL 200 yl=1l6 vo YoU USE OR REFER TO RESONANT FREQUENCY WHEN 61 62 60 62 $s 
WORKING WITH RCL CIRCUITS 
u 401 ylei? po YoU USE OR REFER TO HaLF POWER PO[HWTS WHEN 23 23 20 21 10 
WORKING WITH ACL CIRCUITS 
vo 262 yiel&® po You use OR REFER TO BANDPASS REGION MHEN WORKING 51 S$) 50 Si 40 
WITH RCL CIRCUSTS 
Lb <U3 ylel? pO YOU USE OR REFER TO CIRCUIT @ BHEN wORKING WITH 490 42 25 4} 45 
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TASK G@rOUP SUMMARY 
PeRcenT MEMBERS PERFORMING 


Oye-TSK 


o2*0!1 IN YOUN PRESENT GOBr DO YOU WORK WITH» USE, OR REFER 

To SERIES OR PaRALLEL KESUNANT CINCUITS OX TIME CONSTANTS SERIES AND 
be-02 DO YOU woRk wiTH, USE» OR REFER TO TIME CONSTANTS PARALLEL RESONANCE 
04703 90 YOU woRk wiTHs, USE» OX REFER TO AVAILABLE WOULTAGE (TIME CONSTANTS) 
g3-0% 90 YOU WORK with, USe+ OF REFER TO TRANSIENT 

INTERVALS 
22-05 00 YoU USE OR REFER TO THe GENERAL RULE Teal a 

CaPacITOR 15 FULLY CHARGED (OK DISCHARGED) aFTER FIvE (5) 

Time CONSTANTS (TC) 
n@-U6 VO YOU USE OR REFER TO UNIVERSAL TIME CONSTANT CHARTS 
p2-07 vO YOU USE EQUATIONS OR FORMULAS TO DETERMINE 

CIRCUIT CURRENT OR COMPONENT VOLTAGES AFTER & SPECIFIC 

TIME FOR RC OW LR CIRCUITS 
o2-05 90 You Use EQUATIUNS ON FORMULAS TO LETERMINE THE 

TIME REQUIRED FOR CIRCUIT CURRENT OK COMPONENT VOLTAGES TO 

Reacn SPECIF Ic VaLUES FOR RC OR LR CIRCUITS 
y2709 00 YOU USE EQUATIONS OR FORMULAS TO DETERMINE 

COMPONENT VALUES wWEYUIRED FOR CIRCUIT CURRENT &NO 

COMPONENT VOLTAGES TO REACH SPECIFIC VALUES IN SPECIFIC 

TIMES 
odr10 OO YoU USE OR REFER TO THE GENERAL RULE THAT CURRENT 

IN CK CIRCUITS REACHES ITS MIVIMUM VALUE (OR ZEROS AFTER 


ETRE CED Ca OR aC ee cece Eee cee, SPCR Sern FOB net ern annie RE or ATR ale ere a 


WORK WITH CIRCUITS USED AS FILTERS IN YOUR 77 70 76 


c 


PRESENT 
p3-02 oO INSPECT FILTER CIRCUITS 4 6s 75 
03+03 90 CLEAN FILTER CIRCUITS 47 50 68 FILTERS 
o3*04 po ALIGN OR aDJUST FILTER CIRCUITS 56 $0 57 
u3*0S 00 TROUBLESHOOT TO Tre FILTER CIRCUIT LEVEL 69 60 68 
p3-06 900 TROUBLESHOOT TO COMPONENT PARTS 72 6s 72 
yi-u7 90 RemOVe OR REPLAcE THE COMPLETE FILTER CIRCUIT sa 50 $7 
o3-08 00 REMOVE OR REPLACE FILTER CIRCUIT COMPONENT 73 60 74 
PARTS 

pJ-uy 00 WORK wiTH LOW PASS FILTERS 73 65 72 
y3-lo po WORK wITH HIGH PASS FILTERS 74 60 73 
D3-11 DO YOU woRK wiThH gaNoPaSs FILTERS 22 60 1 
p3-i2 00 WORK WITH BANU@REVJECT FILTERS 4a 40 47 
o3-13 DON'T REMEMBER WHICH TYPE OF FILTER YOU WORK WITH 13 15 14 
D3-14 00 YOU woRK wITH L@SECTION FILTER CONFIGURATION 46 30 45 
p3\15 09 YOU WoRK with TeSECTION FILTER CONFIGURATION 43 25 43 
03-16 00 YOU WORK wITH PI@SECTION FILTER CONFIGURATION 37 20 34 
03-17 DON'T REMEMBER WHICH TYPE FILTER CONFIGURATION 25 40 26 
03*18 DO THE FILTERS YOU WORK wITH USE PARALLEL RESONANT 58 45 568 
CIRCUITS 
03-19 DO THE FILTERS YOU WORK wIiTH USE SERIES*PARALLEL 59 40 5? 
cirRcuits 
o3°20 09 THe FILTERS YOU WORK wITH USE SERIES RESONANT 58 45 $7 
crecuits 
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t 295 e3-UT DO YOU waRK wtTH RELAYS UN YOUR PRESENT OB 


PCT maRS RESPONDING "YTES* uY SeiecTEu GAPS 


TASK @ROUP SUMMARY 
PERCENT MEMBERS PERFORMING 


SPC 

Cre1TSx iS) 

t £91 E2"19% OO YOU MAKE HANDOwWI]RE CONNECTIONS 8S 

£ 492 E2020 DO YOU Make PRINTED CIRCUIT BOARD CONNECTIONS Cr) 

t <93 gg-21 DO YOU SoLDER PASSIVE COMPONENTS SUCH aS RESISTORS ON 88 
CaPacITORS ON PRINTED CIRCUIT BOARDS 

t £94 £222 DO YOU SoLpER ACTIVE COMPONENTS SUCH AS SOLIO™STalE a8 


OLODES OR TRaNS|STORS ON PRINTED CIRCUIT gOaRvoS 


t £96 ¢43°02 00 You aguuST Strays 43 

t “97 £3"03 DO YOU CLEAN RELAYS Aus 

t 498 (3204 00 YOU INSPECT RELAYS ys 

e 99 €3"05 pO YOU REMOVE OR HEPLACE COMPLETE RELAYS 70 

t 390 €3"06 DO YOU REMOVE OR REPLACE PaRTS OR RELAYS 24 

e 3G: g3"07 DO YUU TROUBLESHOOT RELAYS al 

2 202 £3908 DO YOU STRAIGHTEN RELAY CONTACTS Se 

t 363 €4°09 90 YOU PERFORM TaSkS ON HELAY CONTACTS 60 

t 394 gEdeiu DO YOU PERFORM TASKS ON RELAY CORES 17 

t 306 gteil 90 You PERFORM TaSkS ON NELAY COJLS 20 

t 300 E3-12 OO YOU PERFORM TaSKS ON RELAY ARMATURES 26 

t 307 g3-13 DO YOU PERFORM TASKS ON YELAY SPRINGS 34 

€ 308 €3-!4 pO YOU USE OR REFER TO SINGLE POLE® SINGLE THROW 62 
(SPST)» NORMALLY OPER (NO) SCHEMATIC SYMBOLS FOR RELAYS 

t 369 £E3*15 DO YoU USE OR REFER TO SINGLE POLE» SINGLE THROW 61 
(SPST), NORMALLY CLOSED (NG) SCHEMATIC SYMBOLS FOR RELAYS 

t Jio €3-16 00 YOU USE OR REFER TO SINGLE POLE+ DOUBLE THROW 60 
(SPDT) SCHEMATIC SYMBOLS FOR RELAYS 

—E 3), £317 00 YOU USE OR REFER TO DOUBLE POLE» DOUBLE THROW 61) 
(OPDT) SCHEMATIC SYMBOLS FOR HELAYS 

t 312 E3-18 DO You USE OR KEFER TO OTHER RELAY SYMBOLS SCHEMATIC $5 
SYMBOLS FUR RELAYS 

t 31% &3"19 D0 You CHECK FLECTRICAL CONTINUITY OF COILS BY 7) 
MEASURING RESISTANCE 

rte tN Yo PRESENT JOBr DO YOU PEXFORM aNY TASKS DEALING 7b 

WITH MICROPHONES 

# 3165 F102 DO YOU INSPECT MICROPHONES 7y 

# 316 €1°03 00 YOU CLEAN MICROPHONES 64 

+ 317 61°04 00 YOU OPERATE MICROPHONES 7 

+ 31A 6190S GO YOU TROUBLESHOOT aS FaR aS CHECKING WIRE $6 


CONNECTIONS gUT DO NOT TROUBLESHOOT DOWN TO COMPONENT 
PARTS OR MICHOPHONES 


t 319 ¢1*06 DO YOU TROUBLESHOOT DOWN TO MICROPHONE PaRTS 44 
f 32u £1207 00 YOU REMOVE OR REPLACE COMPLETE MICHOPHONES 71 
F 32) €1-08 DO YOU REMOVE OR REPLACE MICROPHONE PARTS 42 
§ 322 £1209 00 YOU PERFORM TaSrS ON CARBON MICROPHONES 50 
f 323 110 pO You PERFORM TASKS ON CAPACITOR MICROPHONES 28 
F 324% glet1 90 YOU PERFORM TaSkKS ON CRYSTaL MICROPHONES 29 
§ 3245 g¢lel2 00 YuU PERFORM TaSkKS ON DYNAMIC MICROPHONES 6) 


+ 326 Fimi3 00 YOU PERS ORM TaSxS ON vELOCITY RIBBON MICROPHONES 21 
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GROUP SUMHARY 


PeNceNnT MEMBERS PERFORMING 
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Jes 


3449 


345 
346 
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368 


369 


34y 


38) 


Ov=-TS«x 


al-J8 90 YOU USE OK REFER TO 


EL Gkes 


THE GENERAL RULE THAT 


TEMPERATURE CAN AFFECT THe OPERATION OF DIODES 
GI-U9 DO YOU IDENTIFY SEMICONDUCTOR DIODES aS OPPOSED TO 


OTHER ELECTRONIC COMPONENTS, 
THEIR PHYSICAL APPEARANCE 
41-1G 90 You RereR TO OR OY Y 
EFFECTS OF DOPING ON CURRENT 
Glell 00 You USE OR REFER TO 
RESISTANCE 
Gl-i2 00 YOU USE OR REFER To 
atel3 DO YoU USE OR REFER 19 


SUCH AS RESISTORS, BaStED ON 


OU DETERMINE THE GENERAL 
+Low 
MEASUREMENTS OF FORKWAHO 8/45 


OLODE COLOR CODING 
CENTRIFUGAL FURCE OF an 


ELECTRON IN ORBIT AROUND a NUCLEUS 


Gbel4 00 YOU USE OR REFER TO 
ELECTRON IN ORBIT AROUND a ON 

el=1S 00 YOU USE OR REFER TO 
AS IN 538 

Gt-j6 DO YOU USE OR REFER TO 
MOVING IN ORBIT 

Gi-17 00 YOU USE OR REFER TO 
ELECTRON MOVING IN ORBIT 

@l-18 00 YoU Use oR REFER 10 
RESISTANCE 

@i-t% DO You Use OR REFER TO 
PAXTICULAR SHELL OR ORBIT 

Gl-20 pO YOU USE OR REFER Ty 
an ORBITING ELECTRON 

Gl-21 00 YOU USE OR REFER TO 
ORBITING ELECTRON 

Gl-22 00 You USE OR REFER TO 
THE OUTERMOST SHELL) 

ote2y 00 YOU USE OR REFER TO 
ELECTRONS IN aToM) 

Gie24 0G YoU USE OR REFER TO 
INDICATE THE CATHODE END 

Gl-2S5 00 YOU NEED TO KNOW aH] 
CONSTRUCTION OF DIODES SUCH 

Glie26 00 YOU NEED TO KNOW THa 
TEMPERATURE COEFFICIENTS OF 


CeNTRIPETAL FORCE OF 
UcLEUS 
O1ODE NUMBERING SYSTEM, SUCH 


N 


KINETIC ENENGY OF AN ELECTRON 
POTENTIAL ENERGY OF AN 
MEASUREMENTS OF REVERSE B14aS 
NyMBER OF ELECTRONS IN a 
PERMISSIBLE ENERGY LEVELS OF 
FORHIDOEN ENERGY LEVELS OF aN 
VALENCE ELECTHONS (THOSE IN 
ATOMIC NUMBER (TOTAL NUMBER OF 
SYMBOLS ON THE OIOOE wHiCn 

Cr MATERIALS aRe USED IN THE 
A> GERMANIUM OR SILICON 


T SEMICONDUCTORS HAVE NEGATIVE 
RESISTANCE (aS TEMPERATURE 


INCREASES RESISTANCE GECREASES) 


G1i727 00 YOU USE OR REFER TO 
CHaR ACTERISTIC CURVES, SUCH 
CHARACTERISTIC CURVES (PERWA 


PN JUNCTION DIODE 
AS VOLTAGE = CURRENT 
PS YOU 0O THIS TO IDENTIFY 


POINTS OF STRUCTURAL BREAKDOWN OR OPERATING REGIONS) 


GI*°28 00 YOU DETERMINE WHETHE 
FORWARD BlaStD OR REVERSE Bl 
INTERPRET CIRCUIT 51aGRAMS 
1-29 90 YOU USE OR YEFER TO 
seTeERt ars 


R PN JUNCTION OF ODES aRe 
ASED WHEN YOU READ OR 


VaLENCE BANO IN SEMICONDUCTOR 
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PCT mgRS RESPONDING *YES* BY SELECTEL GRPS 


TASK @ROVUP SUMMARY 
PERCENT MEMBERS PERFORMING 


Oy=1S« 


& *10 g2@-07 YO YOU USE OR REFER TO ExT TTER = COLLECTOR (EC) 
RESISTANCE MEASUREMENTS 

G@ 4}) Gz-08 0O YOU USE OR REFER TO WOW BIASING AFFECTS THE 
PrRYSICAL BARRIER WIDTH OF THE EMITTER = BASE JUNCTION 

G %12 g@2*09% 90 YOU USE OR REFER TO Hom BIASING AFFECTS THE 
PHYSICAL BARRIER wIOTH OF THE COLLECTOR = BaSE JUNCTION 

@ LI G291O OO YOU USE Oh REFER TO THE PHYSICAL SIZE OF THE 
TRANSISTOR STRUCTURE (COLLECTUR, BASE AND EMITTER) 

G 414 G2=-11 DO YOU USE OR REFER TO LEAKAGE CURRENT (7CB0) JN A 
TRANSISTOR 

@ 415 g@@=12 DO YOU USE OR REFER TO TRANSISTOR SCHEMATIC SYMBOLS 

G tte G2-13 00 YOU USE OR REFER TO TxaNSISTOR NOTATION SUCH aS 
@ir @2 G35 ETC 

G 417 g2-14 90 YOU USE OR REFER TO THANSISTOR SUBSTITUTION 
INFORMATION 

G 41a 42°15 00 YOU USE OR REFER TO THE GENERAL RULE THAT THE 
TRANSISTOR BaSE CURRENT Ip [5 NORMALLY SIGNIFICANTLY 
SMALLER TrhaN THe EMITTER CURRENT ITE (USUALLY $8 BEING 2 TO 
8 PERCENT OF jE) 

@ 419 G2e16 DO YOU USE THe INFORMATION THAT THE EFFECT OF EMITTER 
BaSE VOLTAGE ON BaSF CURRENT {5 THE CONTROLLING FaCTOR FOR 
TRANSISTORS 

G 42m G2"17 DO YOU USE The GENERAL RULE THAT LEAKAGE CURRENT i 
(1080) IN & TRANSISTOR INCREASES AS TEMPERATURE INCREASES 

G 421 @2°18 DO YOU USE OR REFER TO TRANSISTOR CHARACTERISTIC 
CURVES 

6 422 G2-19 00 YOU USE OR REFER TO BETA TRANSISTOR GAINS 

G@ 423 G2=2U pO YOU USE OR REFER TO ALPHA THANSISTOR GAINS 

G 424 g2-21 DO YOU USE OR REFER TO Gamma TRANSISTOR GAINS 

&@ 425 62°22 0O-YOU CaLCULaTE BETA TRANSISTOR GAINS 

G 426 62°23 00 YOU CALCULATE ALPHA TRANSISTOR GalNs 

G “27 62-24% 90 You UL aTE 

G “28 63201 pO YOU woRK wtTH TRANSISTOR AMPLIFIERS IN YOUR 
PRESENT JOB 

6 429 63*02 pO YOU INSPECT TRANSISTOR AMPLIFIERS 

G 430 43-63 DO YoU aLIGN OR adUUST TraNSISTOR AMPLIFIERS 

G 431 63°04 pO YOU TROUBLESHOOT TO Tre aMPLIFIER CIRCUIT LEVEL 

G 

e 


432 g3*05 pO YOU TROUBLESHOOT TO AMPLIFIER COMPONENTS 
833 63-06 pO YOU REMOVE OR REPLACE THE COMPLETE aMPLIFIER 
& 434 63207 po YOU REMOVE OR REPLACE AMPLIFIER COMPONENTS 
G 435 G3-U8 DO YOU USE OR REFER TO (COMMON EMITTER) THE CHANGE IN 
COLLECTOR CURRENT wHICH RESULTS FROM A CHANGE IN BASE 
CURRENT 
& 436 63°09 DO YOU USE OR REFER TO (COMMON EMITTER) THE 
CALCULATIONS NECESSARY TO MEASURE THE SPECIFIC CHANGE IN 
COLLECTOR CURRENT wHICH RESULTS FROM a SPECIFIC CHANGE IN 
BASE CURRENT 
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GROUP SUMMARY 
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4$6 


469 


460 


41 
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S64 
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G3=27 DO You IDENTIFY oN SCHEMATIC DIAGRAMS AND RELATE Ty 
Tre ACTUAL CIRCUITRY THE COMPONENTS ASSOCIATED WITH 
THERMISTOR STABILIZATION 

63°25 00 YOU IDENTIFY ON SCHEMATIC DIAGRAMS AND RELATE TO 
THE ACTUAL CIRCUITRY THE COMPUNENTS ASSOCIATED wITH 
FORwARD BIAS pIODE STABILIZATION 

63-29 00 YOU IDENTIFY ON SCHEMATIC DIAGRAMS aND RELATE FO 
ThE ACTUAL CIRCUITRY THE COMPONENTS aSSOCIATED WITH 
REVERSE BIAS DIODE STABILIZATION 

63°30 00 YOU IDENTIFY ON SCHEMATIC DIAGRAMS AND RELATE TO 
THE ACTUAL CIRCUITRY THE COMPONENTS ASSOCIATED WITH 
OOUBLE OLODE STaBIL1ZaT10ON 

G3-31 DO YOU TROUBLESHOOT CIRCUITS WHICH HAVE COMPONENTS 
@rICH PERFORM EMITTER (SWaMPING) RESISTOR STABILIZATION 

63°32 0O TOU TROUBLESHOOT CIRCUITS WHICH HAVE COMPONENTS 
@nICH PERFORM SELFeBIAS STABILIZATION 

@3733 00 YOU TROUBLESHOOT CIRCUITS WHICH HAVE COMPONENTS 
WHICH PERFORM THERMISTOR STABILIZATION 

G3-34 00 YOU TROUBLESHOOT CIRCUITS WHICH HAVE COMPONENTS 
WHICH PERFORM FORWARD BIAS DIGUE STABILIZATION 

G373S pO YOU TROUBLESHOOT CIRCUITS WHICH HaVE COMPONENTS 
WHICH PERFORM REVERSE BIAS DIODE STABILIZATION 

G@3-36 00 TOU TROUBLESHOOT CIRCULTS WHICH HaVE COMPONENTS 


WHICH PERFORM COUBLE DIODE STaBILIZATION 

@3°37 pO YOU IpENTIFY AMPLITUDE DISTORTION FOR TRANS[STOR 
ciRcuITS 

63°38 DO YOU TROUBLESHOOT TRANSISTOR CIRCUITS TO FIND THE 
CAUSES OF AMPLITUDE OLSTORTION 

a3-39 DO YOU IDENTIFY FREQUENCY DISTORTION FOR TRANSISTOR 
ciRCcUItS 

63-40 pO YoU IpENTIFY PHASE DISTORTION FOR TRANSISTOR 
CIRCUITS 

G3-41 pO YOU TROUBLESHOOT TRANSISTOR CIRCUITS TO FIND THE 
CAUSES OF PHase DISTORTION 

@3-42 00 YOU TROUBLESHOOT TRANSISTOR CIRCUITS TO FIND THE 
CaUSES OF FREQUENCY DISTORTION 

63-43 00 YOU NEED TO KNOW THE DEGENERATIVE EFFECTS ON THE 
CIRCUIT CAUSED BY CHANGING EMITTER RESISTANCE FOR 
TkKaANSISTOR AMPLIFIERS IN THE COMMON COLLECTOR 
CONFIGURATION 

G3=-44 90 YOU DETERMINE THE CLASS OF OPERATION FOR 
AMPLIFIERS In ORDER TO TROUBLESHOOT AMPLIFIER CIRCUITS 

43-45 00 YOU TROUBLESHOOT OR REPAIR PARAPHASE AMPLIFIERS 

G3-46 00 YOU TROUBLESHOOT OR REPAIR PUSH*PULL AMPLIFIERS 

63°47 DO YOU TROUBLESHOOT OR REPAIR COMPLEMENTARY SYMMETRY 
CIRCUITS 

G3-48 90 YOU TROUBLESHOOT OR REPAIR COMPOUND=CONNECTED 
AMPLIFIERS 
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2913 43202 DO 
$14 43-03 90 
SIS H3-U4 D0O 
S16 3-05 00 
SL? w3\ds 90 
>18 nJ3-07 CO 
S19 n3-068 CO 
$20 H3-U9 90 
(Foo) 
$2; »3=10 vO 
$22 nJell 00 
$23 n3-12 DO 
$24 H3=13 00 
525 H3-14 DO 
2éo6 H3"15 DO 
527 HJ-le 00 
S28 wJ-17 po 
529 wJ-1a DO 
CIRCUITS 
S3n w3el% 0 
Fuv 
$31 3-20 00 
Foo 
$32 w3-2) 00 


533 w3"22 00 
Oscitcat 
534 w3-23 00 
535 3-24 vO 
S34 3-25 Do 
537 n3-26 0O 
538 3-27 DO 


539 11-01 00 


CIRCUITS 


$42 11-04 p0O 
543 11°05 po 
CIRCUITS 
544 ;1*06 pO 
cyRCuET 
$45 11-07 00 
SHAPING 
S4e 11°08 DO 
COMPONEN 
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BY SELECTED GRPS 


DveTSK 


InSPECT OSCILLATORS 

ALIGN OR aDJUST OSCILLATORS 

Remove OR REPLACE COMPLETE OSCILLATORS 
REMOVE OR REPLACE OSCILLATOR COMPONENTS 
TROUBLESHOOT TO OSCILLATOR CIRCUIT LEVEL 
TROUBLESHOOT TO OSCILLATOR COMPONENTS 
USE OR REFER TO FEEDBACK 


USE 


USE 
USE 
USE 
USE 
USE 
USE 
USE 
USE 


OR 


OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 


REFER TO FREQUENCY DETERMINING vEVICES 


REFER TO AnPLITUDE STABILITY 
REFER TO FREQUENCY STapILITyY 
REFER TO OAHPING 

REFER TO REGENERATIVE FEEDBACK 
REFER TO PIEZOELECTRIC EFFECT 
REFER TO CRITICAL DAMPING 
REFER TO UNDER DAMPING 

REFER TO OVER GAHPINe 


wORK wiTH OSCILLATORS whICh USE LC TANK 


Foo 


WORK wITH OSCILLATORS WHICH USE RC NETWORKS AS 


Woke wt TH OSCILLATORS WHICH USE CHYSTALS aS 


WORK wITH OSCILLATORS WHICH USE DON'T REMEMBER 


WHICH TYPE OF FOO 
WORK wiTH SERTES HARTLEY SINUSO/DAL 


“OKK WITH SHUNT HARTLEY SINUSOIDAL OSCILLATORS 
WORK wITH COLPITTS SINUSOIDAL OSCILLATORS 

WORK wITH CLAPP SINUSOJOAL OSCILLATORS 

WORK wITH gUTLER SINUSOTOAL OSCILLATORS 

WORK wiTH DON*T REMEMBER WHICH TYPE OF 

WORK wITH MULTIVIYRATORS IN YOUR PRESENT JOR 


INSPECT WAVE GENEKATING OR SHAPING CIRCUITS 
ALIGN OR aOJUST Wave GENERATING OR SHAPING 


CALIBRATE WAVE GENERATING OR SHaPING CIRCUITS 
TROUBLESHOOT TO WaVE GENERATING OR SHAPING 


TROUBLESHOOT TO WaVE GENERATING OR SHAPING 
COMPONENTS 
YOU REMOVE OR REPLACE COMPLETE WAVE GENERATING OR 
CIRCUITS 
YOU RENOVE OR REPLACE WAVE GENENATING OR SHAPING 


S47 4t=0% DO YOU WorK wyTH MULTIVIGRATORS WHICH CONTAIN LC TANK 
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1 584 
1 587 
l SAaB8 
1 a9 
1 590 
| ik | 
1 592 
1 993 
1 594 
1 $95 
1 5% 
1 997 


1 598 
1 $99 


1 e600 


1 602 
1 603 
1 664 
} 605 


1 606 
1 407 


1 608 


609 


J °10 


Or-TS« 


13-22 09 YoU CaLCULATE aCTUAL VALULS OF TRIOVE 
AMPLIFICATION FACTORS 

13+23 00 YOU USE OR REFER TO MULTIGRID (TETRODE+ PENTODE, 
ETc) AMPLIFICATION FACTORS 

13°24 00 YOU USE On REFER TO ELECTRON TUBE TRANSCONDUCTANCE 
(Ge WHICH 1S MEASURED IN AHOS) 

13°25 DO YOU CaLCULaTE acTUAL vaLVES OF ELECTRON TUBE 
TRANSCONDUCTAaNCES 

13-26 00 YOU USE OR REFER TO THE ELECTRON TUBE PakKamMeTER 
CALLED aC Plate RESISTANCE 

13-27 DO YOU CaLcULaTE aCTuaL vaLUES OF AC PLATE 
RESISTANCE 

13°28 00 YOU USE OR REFER TO ELECTRON TUBE INTERELECTRODE 
CaPacITaNce 

13229 00 YOU USE OR REFER TO CraRACTERISTIC CURVES IN YOUR 
WORK WITH ELECTRON TUBES 

13730 00 YOU USE CHARACTERISTIC CURVES TO SELECT PLATE 
VOLTAGE FOR aA SPECIFIED B1a5S 

r3=-31 DO YOU USE CHARACTERISTIC CURVES TO SELECT PLATE 
CURRENT FOR & SPECIFIED B1AS 

13232 DO YOU USE CHARACTERISTIC CURVES TO SELECT Bias 
REGUIRED FOR cUuTorr 

13°33 00 YOU USE CHARACTERISTIC CURVES TO SELECT BIAS 
REQUIRED FOR SATURATION 

13°34 pO YoU USE OR REFER TO ELECTRON TUBE AMPLIFIER Galn 
13°35 00 YOU USE OR REFER TO ELECTRON TUBE AMPLIFIER 
EFFICIENCY 

13-3¢@ 00 You USE TEST TUBE CHECKERS TO DETERMINE ELECTRON 
TUBE AMPLIFIER GAIN _ 

13-37 pO YoU Use MULTIMETERS TO DETERMINE ELECTRON TUBE 
AMPLIFIER GAIN 

13-38 90 YOU USE OscILLOSCOPES TO DETERMINE ELECTRON TUBE 
AMPLIFIER GAIN 

13-39 pO YOU USE CHARACTERISTIC CURVES TO DETERMINE 
ELECTRON TUBE amPLIFIE® GalIN 

13-490 DO YOU catcULcaTE an¥ ELECTRON TUBE CaPaCITANCES SUCH 
AS INPUT CAPACITANCE 

13-41 pO You Use OR REFER TO TURE SOCKET NOTATION 

13°42 pO YOU USE OR REFER TO PIN NUMBERING SYSTEMS 

13°93 90 YOU USe OR REFER TO THe TYPE OF MaTERIaL OR THE 
OPERATING TEMPERATURE OF THE EMITTING SURFACE IN THE 
ELECTRON TUBES YOU *ORK ON 

13-44 900 YOU USE OR REFER TO TUBE SUBSTITUTION MATERIAL 
SUCH AS ManUaltS OR CHaRTS 

JieOl 90 YOU woRK wiTh ELECTRO, 
IN YOUR PRESENT JOB 

JleO2 00 YOU DETERMINE THE CLASS OF OPERATION FOR ELECTRON 
TUBE AMPLIFIERS IN ORDER TO TROUBLESHOOT aPLIFIER 
CiRcUITS 


TUBE AMPLIFIERS OR CIRCUTTS 
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mh 773 m2Z-05 DO YOU TROUBLESHOOT TO THE SMALLEST REPLACEABLE 5S 55 55 53 70 
COMPONENT WHILE USING SIGNal GENERATORS 
m 774 m2-06 DO YOU USE AUDIO SINE*Wave GENERATORS —_ 67 _48$ 80 6\ 65 
m 775 mZ2*07 DO YOU USE AUDIO NON@SINUSOIDAL WAVE GENERATORS SUCH 36 37 25 38 3s 
AS SQUAKE WAVE, TRIANGLE> PULSE, OR SPIKE . 
4 776 m2"08 DO YOU USE RF GENERATORS LESS THAN 1,000 MH 36 ay 30 34 40 
mh 777 2-09 DO YOU USE RF GENERATORS GREATER THAN 1/000 WH 27 28 lo 30 1S 
778 w2-10 00 YOU USE OTHER SPECIAL PURPOSE OR MULTL©FUNCTION 5a sea 5% 5? 5S 
GENERATORS 
& 779 m3-0l IN YOUR PRESENT SOBs DO YOU PERFORM aNY TASKS DEALING 45 43 6s 38 45 
WITH ALTERNATING CURRENT OR DIRECT CURRENT MOTORS On 
GENERATORS MOTORS AND 
m 780 43°02 00 YOU INSPECT MOTORS 44 43 60 39 “S GENERATORS 
» 781 3-03 DO YOU CLEAN OR LUBRICATE MOTORS 44 43 60 39 4s 
mw 762 43-04 00 YOU OPERATE MOTORS 41 40 95 3e 45 
» 7A3 m3-0S5 pO YOU Remove OR REPLace COMPLETE MOTORS 43 42 60 368 4s 
nh 784 43°06 DO YOU REMOVE OR REPLACE MOTOR PaRTS 27 27 30 24 40 
» 785 43°07 00 YOU TROUBLESHOOT aS Fak AS CHECKING WIRE 43 42 60 38 4s 
CONNECTIONS OF MOTORS 
6 7866 43-08 00 YOU TROUBLESHOOT pOWN TO COMPONENT PARTS OF MOTORS 26 26 30 25 40 
h 787 43-09 DO YOU PERFORM ANY TASKS ON FIELD COILS 1s Is 15 15 5 
» 768 w3-i0 DO YOU PERFORM aNY TaSKS ON ARMATURES i9 19 20) {8 10 
» 789 ~3-)1 pO You PERFORM ANY TaSkS ON ROTORS 20 19 25 20 10 
M4 790 3-12 90 YOU PERFORM ANY TaSKS ON BRUSHES 30 30 35 26 30 
& 79) n3-13 DO YOU PERFORM aNY TaSxS ON SLIP RINGS 24 24 20 23 28 
™ 792 m3-14 DO YOU PERFORM ANY TaSKS ON COMMUTATORS 20 20 20 le zs 
m 793 »3-15 90 YOU PERFORM ANY YaSRS ON POLE PIECES 15 is 10 14 10 
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PCT wikS RESPONDING 8YES+ BY SELECTED GRPS GPOVM) PAGE 39 


TASK GROUP SUMMARY 
PERCENT MEMBERS PERFOKMING 


OY-TSK $5) 892 153 4594 (55 
th 825 n2"UN DQ YOU USE OR REFER To AYSTEXESIS CURVES OR LOOPS s 5 tt) 3 Q 
nh 02, m2e09 00 YOU INTERPRET SCHEMATIC DRAWINGS TO DEVELOP OUTPUT 4 4 5 3 u 


WAVEFORMS ACROSS REACTOR WINOINGS OR LOAD RESISTORS OF 
SINGLE WINDING SATURABLE REACTORS 


N 927 n2"10 DO YOU HEASURE OUTPUT WAVEFORMS ACROSS REacToR s 5 5 s u 
"INOINGS OR Loan KESISTORS OF SINGLE WINDING SaTURABLE 
REACTORS 

N 528 n2"11 DO YOU INTERPRET SCHEMATIC DRAWINGS TO OEVELOP OUTPUT 4 4 5 3 Q 
SaVEFORMS FOR HaGNETIC AMPLIFIERS 

% B29 n2-12 DO YOU USE OR REFER TO COERCIVE FORCE IN SaTURABLE 3 3 is) 2 0 
REACTORS 

% 830 n2-13 00 YOU USE OR REFER TO RESTOUAL MAGNETISM JN 3 4 is) 2 0 
SaATURABLE REACTORS 

nN edi wZel4 00 YOU USE OR REFER TO FLUX DENSETY IN SaTURABLE 3 4 is} 2 ) 
wEACTORS 

N 932 n2"15 00 YOU Use OR REFER TO POINT OF SATURATION IN 3 4 ie) 2 ie) 
SaTyRaBLle KE ACTORS 

i. 833 n2-16 0O YOU USE OR KEFER TO SATURABLE REACTOR SCHEMATIC 3 4 le) 2 Q 

a a a a a 

& 634 y3901 00 YOU WoRK wyTH WaAVESHAPING CIRCUITS IN YOUR PRESENT 70 e9 80 66 7s 
408 

N 935 3°02 DO YOU USF OR RPEFER TO TRANSIENT INTERVALS 40 42 20 4S 3u 

N 536 43°03 00 YOU USE OR REFER TO PULSE WIOTH (PW) 7 66 6s 7s 63 70 aan 

N 837 n3-U4 DO YOU USE OR REFER TO PULSE RECURRENCE TymE (PRT) 47 48 40 45 $s = 

N 638 43-05 DO YOU USE OR REFER TO PULSE RECURRENCE FREQUENCY $1 $2 45 49 6s 
(PRE) 

ny 639 43°06 DO YOU USE OR REFER TO OJ FFERENTIATING CIRCUITS 66 66 70 63 65 

N 840 n3*07 DO YOU USE OR REFER TO INTEGRATING CIRCUITS 68 67 80 64 65 

N 84} 43°08 00 YOU USE OR REFER TO THE CLASSIFICATION OF TIME 46 47 35 4? 35 
CONSTANTS (TC) aS LONGs MEDIUM, OR SHORT 

N 842 43°09 DO YOU DETERMINE WHETHER AN LR OR RC CIRCUYT 1S Je 3a 25 36 30 


DIFFERENTIATING OR INTEGRATING BASED ON THE TIME CONSTANT 
AND OUTPUT CONFIGURATION 
ny 843 n3=10 DO YOU woRK wITH SQUARE wAVE GENERATORS $s Se 35 $4 6s 
4 844 w3"1) 00 YOU woRK wITH RECTANGULAR WAVE GENERATORS 40 38 
§5 0 00 "OU WORK ON SINGLE SIDE BAND 
PRESENT JOU 


0 846 01-02 DO You INSPECT SSB TRANSMIT OR RECEIVE SYSTEMS ry ? fe) 8 0 
GU #47 gl-U3 OG YOU CLEAN SSB TRANSMIT OR RECEIVE SYSTEMS ry 6 0 ? 0 
0 848 o1°04 DO YOU ALIGN SSB TRANSMIT OR RECEIVE SYSTEMS 6 6 0 ? o SINGLE SIDEBAND 
0 449 Gl=95 DO YOU TROUBLESHOOT TO $sB TRANSMIT OR RECEIVE 6 ry 0 ? o SYSTEMS 
SYSTEMS 
0 999 91°06 DO YoU TROUBLESHOOT TO $38 TRANSMIT GR RECEIVE 6 ? o 6 ° 
COMPONENTS 
0 851 41°07 DO YOU REMOVE OR REPLACE SSB THANSMIT OR RECEIVE 6 6 0 7 t) 
SYSTEMS 
© 852 41°06 00 YOU REwOVE OR REPLACE SSB TRANSMIT OR RECEIVE é ? 0 9 0 
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TaSx GROUP SUMMARY 
PERCENT MEMBERS PERFORMING 


SPc SPc SPC SPC SPC 


DY=TSK isp 152 153 154 455 
G 38% 92-15 DQ YOU PERFORM TASKS ON PULSt HODULATION SYSTEN 12 13 10 13 10 
PowER SUPPLIES 
0 390 o2-1le 00 YOU PERFORM TaSKS ON PULSE MODULATION SYSTEM ? 8 5 8 5 
CHARGING CHOKES AND CHARGING DIODES 
0 ©9%1 92217 pO TOU PERFORM TaSKS ON PULSE MODULATION SYSTEM ls 14 to 14 > 
PULSE FORMING NETWORKS 
0 892 92-18 po YOU PERFORM TaSKS ON PULSE MODULATION SYSTEM ie) 10 10 ie] 5 
TIMERS 
& 893 o2-19 pO YOU PERFORM TASKS ON PULSE MODULATION SYSTEM 4 5 Qo Ss % 
SPITCHES SUCH AS GaS THYRATRONS 
0 894 92-20 po YOU PERFORM TASKS ON PULSE MODULATION SYSTEM 8 38 10 7 S 
PULSE TRANSFORMERS 
0 595 G22] 90 YOU PERFORM TaSkS ON PULSE MODULATION SYSTEM 7 7 10 7 5 
TRANSMITTER Tunes 
© 896 o2°22 po YOU PERFORM TaSkS ON PULSE MODULATION SYSTEM KF Vy tt 10 12 S 
AMPLIFIERS 
© 597 92223 pO YOU PERFORM TaSKS ON PULSE MODULATION SYSTEM 10 10 lo | s 
FREQUENCY CONVERTERS 
QO 898 02°24 DO YOU PERFORM TaSkS ON PULSE MODULATION SYSTEM 12 13 10 13 5 
IF AMPLIFIERS 
0 899 92°25 90 YOU PERFORM TaSkKS ON PULSE MODULATION SYSTEM 13 14 10 13 10 
OLTECTORS j 
GC 900 o2=26 06 YOU PERFORM TASKS ON PULSE MODULATION SYSTEM : 14 15 10 14 10 2 
VIDEO AMPLIFIERS 
© 9701 Q2-27 pO YOU PERFORM TaSkS ON PULSE MODULATION SYSTEM a] ay 10 12 5 
PowER VIDEO AMPLIFIERS 
G 902 92-28 pO YOU PERFORM TasxkS ON PULSE MODULATION SYSTEM 3 3 0 4 S 
OON*T REMEMBER WHICH PULSE MODULATION SYSTEM STAGES 
OQ 903 02-29% 00 YOU USE OR REFER TO PULSE RECURRENCE FREQUENCY 10 | te) 9 10 ; 
(PRE) 
0 904 g2-30 90 YOU USE OR REFER TO PULSE RECURRENCE TIME (PRT) 19 M1 ie) 9 10 t 
0 905 02-31 DO YOU USE OR REFER TO PULSE WIDTH (Pw) 13 14 10 12 10 t 
0 906 02"32 DO YOU USE OR REFER TO PULSE SHAPE 13 14 10 13 10 
0 ¥07 02-33 po YoU USE OR REFER TO PEAK POWER i it 10 it 5 
0 90@ 02-34 pO YOU USE OR REFER TO AVERAGE POWER 12 12 10 ii 5 
0 909 02°35 DO YoU CaLCULATE PULSE RECURRENCE TIME (PRT) OR PULSE 6 7 io} 7 ) 
RECURKENCE FREQUENCY (PREF) 
C 919 O2"36 DO YOU MEASURE PULSE RECURRENCE TIME (PRT) OR PULSE 8 9 fe) 8 s 
RECURRENCE FREQUENCY (PREF) 
o %i1 o2°37 DO YoU USE FORMULAS TO CALCULATE AVERAGE POWER OR 6 6 10 7 0 
Peak POWER OF PULSE MODULATION TRANSMIT SYSTEMS " 
oO ¥i2 o%-38 po YOU TRacE SIGNALS OR CURRENT PATHS THROUGH PULSE 9 9 10 9 10 ; ; 
MODULATION TRANSMITTER SCHEMATIC DIAGRAMS 
vu ¥t3 62°39 LO YOU TRaCcE SIGNALS OR CURRENT PATHS THROUGH PULSE 12 13 10 13 5 ! 
MOOULATION RE VER SCHEMATIC DIAGRAMS 
o 44 O3"94 pO YOU WoRKk wiTH aANTENNAS IN YOUR PRESENT JOB 21 19 35 is 20 
© %15 03°62 90 YOU INSPECT ANTENNAS 18 16 3o 14 20 
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__ PCT MaRS RESPONDING "yeS* BY SELECTED GRPS GPSUM? PAGE 34 
) TaSk GROUP SUMMARY 
{ PERCENT MEMBERS PERFORMING 
) SPC SPC SPC) SPC SPC 
OY*TSK 15) 192 153 154% 155 
i ) 0 745 03°32 DO THE ANTENNA ARRAYS YOY wORK WIT CONTAIN PARASITIC lu lo is 8 15 
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p2-20 vo YoU USE OR KEFER To "vo" WALL OF WAVEGUIDES 

p2e21 pO YOU USE OR REFER TO CUTOFF FREQUENCY OF MAVEGUIDES 

P2-22 po YOU USE OR REFER TO FHEQUENCY@DETERMINING WALL OF 
WAVEGUIDES 

p2-23 pO TOU USE OR KEFEN TO PUWER@DETERMINING wace OF 

Wave GUIOES 

p2-24 pc YOU USE OR REFER TO ELECTRIC FIELL BOUNDARY 
CONDITIONS 

p2-25 90 YOU USE OR REFER TO MaGneTIC FIELD BOUNDARY 
COMGITIONS 

p2-26 00 YOU USE OR REFER TO DUPLEXER FIELD BOUNDARY 
CONCITIONS 

P2-<7 00 YOU USE OR REFER TO THE GENERAL RULE ToHaT MOST 
WAVEGUIDES ARE NADE WITH a Be WALL SIZE OF 67 WAVELENGTHS 
OF THE OPERATING FREQUENCY 

p2-28 vO YOU USE Ok REFER TO THe GENtEKAL RULE THaT MOST wae 
WaLLS RANGE FROM 02 TO 05 WAVELENGTHS IN SIZE. WITH 03S 
USEO 4S 4N AVERAGE 

P2-29 ARE YOU CONCERNED WITH THE MATERIAL (SUChH AS BRASS) 
BHICH WAVEGUIDES aR& MADE OF 

pP2-3C pO YOU COMPUTE THE LENGTH OF & WAVEGUIDE FOR SPECIFIC 
INSTALLATION 

p2-31 DO YOU USE The RIGHT HAND RULE TO DETERMINE THE 
OLRECTION OF PROPAGATION® DIRECTION OF "EF" FIELD» OR 
OIRECTION OF #H" FIELD IN WAVEGUIDES 

P2-32 00 YOU USE OR REFER TO THE TIME PHASE OF PEAK "E® OR 
en? LINES IN WAVEGUIDES 

p2-33} VO YOU MEASURE THE TIME PHaSE OF SE® OR @H® LINES IN 
WAVEGUIDES ‘ 

pZ-3* po You USE OR REFER TO THE SPACE QUADRATURE OF “E*® OR 
*h® LINES IN WaVEGUIOES 

p2-35 aRE HIGH POWER PROBES USEO ON WAVEGUIDES OR CaVvITY 
RESONATORS YOU WORK WITH 

p2-3e aRE LOW POWER PROBES USED ON WAVEGUIDES OR CAVITY 
RESONATORS YOU WORK WITH 

p2Ze37 aRE LOOPS USED ON WAVEGUIDES OK CAVITY RESONATORS 

You #WoRK wITH 

p2-38 aRE APERTURES (WINDOWS OR IRISES) USED ON WAVEGUIDES 
OR CAVITY RESONATORS YOU wORK WITH 

P2239 aRE DON'T REMEMBER THE KIND OF ENERGY COUPLING USED 
On MAVEGUIDES OR CAVITY RESONATORS YOU WORK WITH 

p2-40 DO YOU DETERMINE WHERE PROBES SHOULD BE MOUNTED IN 
WAVEGUIDES OR CAVITY RESONATORS WITHOUT REFERRING TO 
TECHNICAL DATA 

p2-%1 00 YOU DETERMINE THE POSITIONING OF LOOPS Ih 
MaVEGUIOES OR CaVITY RESOWATORKS WITHOUT REFERRING TO 
TECHNICAL DATA 
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r1559 pd-26 EO TOU TUNE PARAMETRIC ANPLIFIERS 
P1L60 p3e27? DO TOU PERFORM OPERATIONAL CHECKS OF PARAMETRIC 
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PLL7TU P3=37 DO TOU KEMOVE OR REPLACE COMPLETE MawNETRON 
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TwoecaVvVITY KLYSTRONS COLLECTOR PLATES 
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PEFLEK KLYSTRON FILAMENTS 
r1U87 e3"54% 00 YOU USE GR REFER TO THE OPERATING PRINCIPLES 
RES LEK KLYSTRON CaTHODES 
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OY*TSK 1Sp 182 193 454 48S 
’ ellle gieC7 DQ YOU DETERMINE THE STATE UF LACH FLIP-FLOP OF A 13 13 15 12 s 
SwlFT REGISTER aFTER a SPECIFIED NUMBER OF SHIFT PULSES 
ec eNO ee a ee 
) will? @2-C1 pO YoU worn wtTH DIGITAL COUNTERS» REGISTERS» OR ai 21 20 1s 40 
pronase OEVICES IN YOUR PRESENT JOB 
«1118 g2-02 90 YoU USE OW REFER TO DELAY LINES 20 21 10 le 35 
' will@ q2"03 po YoU USE OR REFER TO MAGNETIC CORES 8 9 0 8 10 STORAGE DEVICES 
Gll2Q g2-0% 90 YOU USE OR REFER TO MaGNETIC DRUMS 6 7 fe) 6 5 
Gll21 92-65 90 YoU USE OK REFER TO MAGNETIC TAPES 17 16 20 i3 1s 
' wil22 42-06 pO YOU USE OR REFER TO accESS TIME OR SPEED OR 9 10 te) 8 5 
~ MEMORY SYSTEMS 
G1123 42-07 pO YOU USE OR REFER TO WORD CAPACITY OF MEMORY ? 8 5 6 s 
‘ SYSTEMS 
wtl24 42-08 po YOU USE OR KEFER TO VoLaTILITY OF MEMORY SYSTEMS 6 6 oO 6 5 
wil25 32-69 po You us R kK NES 
' siize g3-O1 IN YOUR PRESENT JOBs® DO YOU WORK WITH DIGITAL@TO= 9 9 10 S 10 
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